Purpose To assess the outcome of trabectome surgery in the treatment of glaucomatocyclitic crisis (Posner-Schlossman syndrome) in patients with uncontrolled intraocular pressure (IOP). Patients/Methods Trabectome surgery was performed in seven patients with diagnosed glaucomatocyclitic crisis and uncontrolled IOP where cytomegalovirus DNA was verified by polymerase chain reaction in aqueous humour samples. All patients were treated with oral valganciclovir. After surgery the patients were followed-up for 12 months. Results Mean IOP before trabectome surgery was 40 ± 10 mm Hg (range 33-58 mm Hg). The mean number of antiglaucoma medication prior to surgery was 3.1 ± 0.4. By the end of the 12 months, IOP in all patients was reduced to normal level (13 ± 1 mm Hg) and their antiglaucoma medication was decreased to 0.8 ± 1.1. No recurring attack of glaucomatocyclitic crisis occurred. Discussion In addition to oral valganciclovir therapy, trabectome surgery seems to be a reliable and effective tool for the management of glaucomatocyclitic crisis with uncontrolled IOP.
Introduction
The Posner-Schlossman syndrome (PSS; glaucomatocyclitic crisis) was first described by Posner and Schlossmann in 1948: 1 Its criteria included recurring unilateral episodes of elevated intraocular pressure (IOP), mild anterior uveitis, sectoral iris atrophy, and keratic precipitates (fine, unpigmented precipitates). 2, 3 In only 30-40% of the cases obvious differences in color or heterochromia are present, whereas the hypochromic dystrophy of the iris was dependent on the magnitude and duration of the cyclitic process. 3 In the pathogenesis of PSS, the cytomegalovirus out of the large Herpes virus group was detected as the most important factor driving the inflammation process. [4] [5] [6] [7] Samples of aqueous humour could be used to verify CMV DNA by polymerase chain reaction (PCR) in PSS patients. 8 Therefore systemic and topical antiviral therapy was recommended in these subjects. 2 Because topical treatment could not prevent the recurrence, intravitreal injections of valganciclovir were carried out to decrease the recurrence rate. [9] [10] [11] It could be demonstrated that ester prodrugs generated therapeutic intravitreal concentrations of ganciclovir in vivo and the mean residence time of ganciclovir could be enhanced by three to fourfold through prodrug modification. 12 Patients controlled only by topical antiglaucoma and antiviral therapy showed high numbers of frequent recurrences, so oral valganciclovir therapy was established. Chee et al 9 suggested a 3-month course of oral valganciclovir (response rate 90.9%). However, the recurrence rate after cessation of this therapy was very high (80%). Moreover, 100% of patients in the group treated with intravitreal ganciclovir had a recurrence. 9 Extented studies about the duration of oral valganciclovir therapy were reported by Sobolewska et al. 13 In long-term follow-up a response rate of 63.6% could be demonstrated (7 of 11 patients); oral valganciclovir therapy led to a resolution of inflammatory activity and stable IOP. Nevertheless, despite adequate systemic valganciclovir treatment IOP decompensation is still a problem in PSS. 14 Ab interno trabeculectomy (trabectome) can be offered as a minimally invasive device for the surgical treatment of open-angle glaucoma, and as an alternative method for highly complicated and complex open-angle glaucoma surgery. [15] [16] [17] As the criteria of PSS included an open angle in the gonioscopy, this patient cohort may be suitable for trabectome surgery to decrease the IOP. 3 The aim of the present study was to assess the outcome of trabectome surgery in the treatment of glaucomatocyclitic crisis in patients with uncontrolled IOP.
Patients and methods
This retrospective cohort outcome study included seven patients with PSS and uncontrolled IOP. The patients fulfilled the clinical criteria of PSS (recurrent unilateral episodes of elevated IOP, mild anterior uveitis, sectoral iris atrophy and fine, and unpigmented keratic precipitates). Furthermore, cytomegalovirus DNA was verified by PCR in aqueous humour samples. The patients were treated with oral valganciclovir (2 × 900 mg twice daily for 3 weeks), topical corticosteroid therapy (Inflanefran forte eye drops five times daily) and local antiglaucoma medication. This study followed the ethical standards of the Declaration of Helsinki principles. Inclusion criteria beside diagnosed PSS, as described above, were uncontrolled IOP elevation (430 mm Hg) with insufficient local antiglaucoma medication. Patients with a 2-week period of uncontrolled IOP were included. Patients were excluded if they did not reach a minimum follow-up of 12 months after trabectome surgery, no cytomegalovirus DNA was verified by PCR in aqueous humour samples, or if patients had any previous eye surgery.
Each patient underwent a complete ophthalmological examination, including a medical history review, bestcorrected visual acuity measurement, slit-lamp biomicroscopy, Goldmann's applanation tonometry, gonioscopy, dilated fundus examination including the Jonas criteria, and a baseline bilateral standard automated perimetry threshold visual field test using the 24-2 Swedish interactive threshold algorithm (Humphrey Visual Field Analyzer, Carl Zeiss Meditec, Dublin, CA, USA). 18 Examinations were performed prior to surgery, 1 day, 6 weeks, 3 months, 6 months, and 12 months after surgery. IOP readings and the number of antiglaucoma medication was evaluated at every follow-up visit.
Surgical technique
After informed consent was provided, an anterior chamber tap (AC tap) was performed in all patients during activated inflammatory situation. The aqueous humour was analysed for CMV using PCR.
The trabectome surgery was performed by one of two experienced surgeons (MKJK, NT) using the same surgical protocol under local (peribulbar) anesthesia.
Briefly, a 1.6 mm near limbal temporal corneal incision was made. Under gonioscopic view the trabectome handpiece was advanced nasally and inserted through the trabecular meshwork. Selective electrosurgical ablation was activated to remove an~120-degree arc of trabecular meshwork and inner wall of the Schlemm canal, while protecting the surrounding tissue and collector channels with the ceramic-coated footplate.
Postoperative treatment was comprised of a topical combination of steroids and antibiotics.
In addition, pilocarpin 1% eye drops 4 times per day were slowly reduced over 4 weeks after surgery to avoid anterior synechiae. Antiglaucoma medication was continued as needed. After surgery, ongoing valganciclovir therapy (450 mg twice daily) was set up for 3 months in each patient.
Statistical analysis
The assessment of all statistical data was calculated by SPSS (SPSS version 19.0, SPSS, New York, NY, USA). Preoperative and postoperative values were compared with the independent sample t-test. Numeric variables that were not normally distributed were compared with the Mann-Whitney U-test. Scatterplots of the individual IOP trend were designed. A P-value of o0.05 was considered as indicating a statistically significant difference.
Results
Seven patients (3 males, 4 females, mean age 44.2 ± 14.1 years) were included in this study from July 2013 to January 2014. All seven patients were phakic. The demographic data of this study population were summarized in Table 1 .
Mean IOP before ab interno trabeculectomy was 40 ± 10 mm Hg (range 33-58 mm Hg). The mean IOP postoperatively was 11 ± 4 mm Hg, 12 ± 3 mm Hg, 12 ± 2 mm Hg, and 12 ± 2 mm Hg after 1 day, 6 weeks, 3 months, and 6 months, respectively. Mean IOP was stabilised at 13 ± 1 mm Hg at 1-year follow-up. In Figure 1 , the trend of the intraocular pressure was analysed for each individual preoperative compared with postoperative follow-up controls.
The mean number of antiglaucoma medication prior to surgery was 3.1 ± 0.4. Glaucoma medication decreased to 2.1 ± 1.0 (1 day postoperative), 1.4 ± 1.1 (6 weeks postoperative), 0.8 ± 1.0 (3 months postoperative), and 0.8 ± 1.0 (6 months postoperative). After 1 year of follow-up the mean number of medication was still reduced to 0.8 ± 1.1.
The most common complication was intraoperative blood reflux, which occurred in all eyes. There was no incidence of 1-day postoperative hypotony or IOP spikes. No incidences of sustained hypotony, choroidal effusion or hemorrhage, visual acuity decrease, infection, aqueous misdirection, or wound leak were noted.
Discussion
After the cytomegalovirus was detected as the main pathogenetic mechanism of the PSS it was interesting to discover whether the anterior segment inflammation and the number of cytomegalovirus copies in the aqueous humour were correlated with the disease characteristics. Kandori et al 19 demonstrated that the number of cytomegalovirus copies was significantly correlated with the number of recurrent episodes and IOP elevation, but was not significantly correlated with the disease type. These results were confirmed by Miyanaga et al, 20 a significant corneal endothelium cell loss was recorded with high viral loads of CMV in the aqueous humour. In the treatment of PSS positively tested for cytomegalovirus in the aqueous humour, Chee et al 9 recommended a 3-month course of oral valganciclovir therapy (response rate 90.9%). 7 On the basis of a high recurrence rate of 80% after cessation of the therapy, long-term studies followed evaluating the advised time of duration of oral valganciclovir therapy. Sobolewska et al 13 demonstrated a response rate of 63.6% (7 of 11 patients); in 6 patients, the therapy could be discontinued after a mean of 14 months. However, in some cases IOP could not be reduced to normal levels. In our study, all patients had positive cytomegalovirus DNA in anterior chamber taps and were treated with oral valganciclovir as described above. Yet in this selected PSS cohort, patients had uncontrolled IOP elevation (430 mm Hg) with insufficient local antiglaucoma medication. The present study examined the outcome of trabectome surgery in the treatment of PSS in patients with uncontrolled IOP.
Previous studies showed, that trabectome surgery led to an average decrease of IOP between 6-7 mm Hg in open-angle glaucoma, 21-23 and 7-12 mm Hg in exfoliation glaucoma. 22, 23 In open-angle glaucoma the mean number of medication could be reduced from 2.1 ± 1.3 to 1.2 ± 1.1. 21 In addition, in the PEX cohort antiglaucoma medication was reduced from 2.0 ± 1.2 to 1.1 ± 1.1. 22 In our PSS study a strong statistically significant reduction of IOP from 40 ± 10 mm Hg to 13 ± 1 mm Hg could be achieved by trabectome surgery in this PSS cohort in 1 year. At the 1-day follow-up the mean IOP was already 11 mm Hg ± 4 mm Hg. The antiglaucoma topical medication was decreased from 3.1 ± 0.4 preoperative to 0.8 ± 1.1 at 12-months follow-up.
The most common complication after trabectome surgery was intraoperative blood reflux (in seven out of seven patients), which occurred when removing an arc of trabecular meshwork and an inner wall of Schlemm canal. 24 This indicated a reflux from collector channels communicating with the episcleral venous systems. 23 Another complication described in the literature was post-trabectome IOP elevation which was due to the cleft closure induced by membrane growth and/or peripheral anterior synechiae. 23 Wang et al 25 demonstrated that Nd: YAG goniopuncture was an effective tool in closure lysis and in normalizing the IOP back to its pre-trabectome level. However, no postoperative IOP elevation was described in our patients with PSS.
The occurrence of postoperative complications typically associated with filtering procedures such as hypotony, wound leak, flat anterior chamber, choroidal effusion, hemorrhage, hyphema and infection were not reported in ab interno trabeculectomy. [15] [16] [17] However filtration glaucoma surgery still led to a more intense lowering of the IOP. Zhong et al 14 performed trabeculectomy surgery in a PSS cohort (2 males, 6 females) with uncontrolled IOP (50 ± 5 mm Hg) and visual field defects and stated it as an effective method to decrease IOP to normal level (14 ± 2 mm Hg) without any antiglaucoma medications. Compared with our study, the IOP after trabectome surgery decreased significantly as well. In contrast to Zhong et al, 14 the glaucoma medication after trabectome surgery was tapered down but needed to be continued after 12 months. However, the lack of ocular surface alterations remains as the advantage of trabectome surgery 22 and its attempt to increase outflow facility along the natural pathway. 23, 26 There were limitations of this study that must be addressed: The study had a limited number of patients and a short follow-up period for glaucoma. However, this is the first study focusing on trabectome surgery in this specific patient cohort.
In conclusion, in addition to the oral valganciclovir therapy trabectome surgery seems to be a reliable and effective tool for the management of glaucomatocyclitic crisis with uncontrolled IOP.
Summary
What was known before K The glaucomatocyclitic crisis and uncontrolled intraocular pressure (IOP) were associated with the cytomegalovirus (CMV) infection; CMV DNA was verified by polymerase chain reaction in aqueous humour samples in different comparative studies. For treating the intraocular inflammation reaction and lowering the IOP, oral valganciclovir therapy was already known.
What this study adds K Decompensation of IOP in the Posner-Schlossmann syndrome with patients already taking high-dose valgancivlovir therapy can be safely treated by trabectome surgery. This intervention leads to a significant decrease of the IOP after 1 year of follow-up, without inducing a recurrent inflammation.
